The major respiratory quinone was unbiquinone 8 (Q-8) and the major cellular fatty acids consisted of iso-C 17 : 1 v9c (29.1 %), iso-C 15 : 0 (28.9 %), iso-C 17 : 0 (9.4 %), iso-C 16 : 0 (8.6 %), iso-C 11 : 0 3-OH (6.9 %) and iso-C 11 : 0 (5.8 %). The major polar lipids were phosphatidylethanolamine, diphosphatidylglycerol, phosphatidylglycerol, an unidentified aminolipid and five unidentified phospholipids. 
The genus Lysobacter was established by Christensen & Cook (1978) and subsequently assigned to the family Xanthomonadaceae (Saddler & Bradbury, 2005) . Recently, a member of the genus Lysobacter, Lysobacter thermophilus (Wei et al., 2012) , has been reclassified to a new genus as Vulcaniibacterium thermophilum (Yu et al., 2013) . At the time of writing, the genus Lysobacter comprised 26 species with validly published names (http://www.bacterio.net/ lysobacter.html), including the recently described species Lysobacter panacisoli (Choi et al., 2014) . Most members of the genus are able to glide, but are non-motile. Here, we report the polyphasic characterization of a motile bacterial strain, designated 9NM-14 T , isolated from an abandoned lead-zinc ore; we propose it to be a novel member of the genus Lysobacter.
Strain 9NM-14
T was isolated from an abandoned lead-zinc ore sample collected from Meizhou, Guangdong Province, south China (24 u 219 4499 N 116 u 169 3499 E). Bacterial isolation was performed using R2A agar (Qingdao Hope, China), as described previously (Feng et al., 2014) . Strain T was stored at -80 u C in liquid R2A broth (Qingdao Hope, China) supplemented with 30 % (v/v) glycerol. For phylogenetic analysis, the genomic DNA was extracted using a bacterial genomic DNA isolation kit (Sangon). The 16S rRNA gene was amplified by PCR with the bacterial universal primers fD1 and rP1 (Weisburg et al., 1991) . The PCR products were cloned to the vector pCR 2.1 and sequenced by Invitrogen Biotechnology. Similarity searches were carried out using the EzTaxon-e server (Kim et al., 2012) . Distances were calculated according to Kimura's two-parameter model (Kimura, 1980) . Phylogenetic analyses were performed by using the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971 ) and maximum-likelihood methods (Felsenstein, 1981) with MEGA 5.0 (Tamura et al., 2011) . The topology of the phylogenetic trees was evaluated by the bootstrap resampling method (Felsenstein, 1985) with 1000 replications.
Growth was tested for 7 days at 30 u C on different media, including R2A agar, tryptic soy agar (TSA, Huankai), nutrient agar (NA, Huankai) and half-strength MB agar (Zhang et al., 2011) . The morphology of cells grown for 4 days at 30 u C on R2A agar was observed under a 3These authors contributed equally to this work.
The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain T is JQ608331. 
Lysobacter oryzae YC6269 T (EU376963)
Lysobacter yangpyeongensis GH19-3 T (DQ191179)
Lysobacter ximonensis XM415 T (EU237492)

Lysobacter ginsengisoli Gsoil 357 T (AB245363)
Lysobacter oligotrophicus JCM 18257 T (AB694977)
Lysobacter brunescens UASM D T (AB161360)
Lysobacter dokdonensis DS-58 T (EF100698)
Thermomonas haemolytica DSM 13605 T (AJ300185)
Thermomonas fusca LMG 21737 T (AJ519986)
Luteimonas mephitis DSM 12574 T (AJ012228)
Luteimonas lutimaris G3 T (GU199001)
Lysobacter panaciterrae Gsoil 068 T (AB245359)
Pseudoxanthomonas broegbernensis DSM 12573 T (AJ012231)
Pseudoxanthomonas taiwanensis CB-226 T (AF427039)
Stenotrophomonas maltophilia ATCC 13637 T (AB008509)
Stenotrophomonas nitritireducens DSM 12575 T (AJ012229)
Xylella fastidiosa ATCC 35879 T (AF192343)
Xanthomonas albilineans LMG 494 T (X95918)
Xanthomonas campestris LMG 568 T (X95917)
Vulcaniibacterium thermophilum YIM 77875 T (JQ746036)
Vulcaniibacterium tengchongense YIM 77520 T (JX964994)
Silanimonas mangrovi AK13 T (HE573746)
Silanimonas lenta 25-4 T (AY557615)
Arenimonas composti DSM 18010 T (AM229324)
Arenimonas donghaensis DSM 18148 T (DQ411038)
Rhodanobacter lindanoclasticus LMG 18385 T (AF039167) transmission electron microscope (Hitachi, H7650). Motility testing was performed using R2A broth supplemented with 0.3 % agar. Gliding motility was determined as described by Bowman (2000) . Anaerobic growth was observed in an anaerobic pouch (MGC) for 7 days at 30 u C on R2A agar. The pH range for growth (pH 4-10, with a pH interval of 1) and tolerance to NaCl (0-6 %, w/v, at intervals of 0.5 % NaCl) were tested in R2A broth for 7 days at 30 u C. Growth at different temperatures (4, 10, 15, 20, 25, 30, 32, 35, 37 and 40 u C) was determined on R2A agar slants for 7 days. The Gram reaction, catalase activity, methyl-red test and Voges-Proskauer test were conducted as described by Tindall et al. (2007) . Hydrolysis of starch (1 %, w/v), CM-cellulose (0.1 %, w/v), casein (1 %, w/v), chitin (1 %, w/v), tyrosine (0.5 %, w/v) and Tweens 20, 40 and 80 (1 %, w/v) were tested on R2A agar. Oxidase, arginine dihydrolase, b-galactosidase, urease, nitrate reduction, gelatin and aesculin hydrolysis, the utilization of citrate and substrate, and indole production were determined using API 20NE (bioMérieux) and GN3 MicroPlates (Biolog) at 30 u C, according to the manufacturers' instructions.
The DNA G+C content of strain 9NM-14 T was tested using HPLC, as described by Mesbah et al. (1989) . DNA-DNA hybridization experiments were conducted in triplicate using a Lambda 35 UV/VIS spectrometer equipped with a temperature program controller (PerkinElmer), as described by De Ley et al. (1970) . For whole-cell fatty acid analysis, strain 9NM-14 T and closely related type strains were incubated in R2A broth at 30 u C for 5 days (stationary phase) under the same conditions. Fatty acids were determined according to the protocol of the Sherlock Microbial Identification System (MIDI) (Sasser, 1990) . Respiratory quinones were extracted and analysed by HPLC (UltiMate 3000; Dionex) according to the methods described by Collins et al. (1977) and Hiraishi et al. (1996) . Polar lipids were determined as described by Tindall et al. (2007) .
The 16S rRNA gene sequence of strain T showed the highest similarity to Lysobacter xinjiangensis RCML-52 T (97.4 %) followed by Lysobacter bugurensis ZLD-29 T (96.3 %) and other recognized species of the genus Lysobacter (92.7-95.4 %). The neighbour-joining phylogenetic tree showed that strain 9NM-14 T fell in the genus of Lysobacter and formed a cluster with L. xinjiangensis RCML-52 T and L. bugurensis ZLD-29 T (Fig. 1) . The maximum-parsimony and maximum-likelihood trees (Figs S1 and S2, available in the online Supplementary Material) also supported strain 9NM-14 T being closely related to L. xinjiangensis RCML-52 T and L. bugurensis ZLD-29 T , and belonging to the genus Lysobacter. The DNA-DNA relatedness value between strain 9NM-14 T and L. xinjiangensis RCML-52 T was determined to be 30.1±7.6 %, which is significantly below the threshold of 70 % proposed for species discrimination by Wayne et al. (1987) . Results of the phylogenetic analysis indicated that strain 9NM-14 T represents a novel species of the genus Lysobacter.
Strain 9NM-14
T was Gram-stain-negative, aerobic, rodshaped, and motile by means of a single polar flagellum (Fig. 2) . To our knowledge, most members of the genus Lysobacter are non-motile and this is only the third report, following Lysobacter spongiicola KMM 329 T (Romanenko et al., 2008) and Lysobacter arseniciresistens ZS79 T (Luo et al., 2012) , of the occurrence of a member of the genus Lysobacter having a flagellum. On R2A agar colonies appeared yellow, circular, transparent and convex with entire edges. The characteristics of strain T are presented in Table 1 and in the species description. The characteristics of strain 9NM-14 T (such as the ability to hydrolyse gelatin, and the absence of indole production, urease, glucose acidification and arginine dihydrolase) are consistent with other species assigned to the genus Lysobacter (Wang et al., 2009) . However, strain 9NM-14 T could be clearly distinguished from closely related species of the genus Lysobacter and other species recognized to belong to the genus due to the flagellum, conditions for growth, oxidase activity, nitrate reducing ability, starch and Tween 80 hydrolysis, and tyrosine and substrate utilization.
As we found that strain 9NM-14 T and L. bugurensis ZLD-29 T hardly grew on the same medium, the fatty acid profile of strain 9NM-14 T was only compared, under the same conditions, with that of L. xinjiangensis RCML-52
T . The major cellular fatty acids of strain 9NM-14 T (.5 % of the total) comprised iso-C 17 : 1 v9c (29.1 %), iso-C 15 : 0 (28.9 %), iso-C17 : 0 (9.4 %), iso-C 16 : 0 (8.6 %), iso-C 11 : 0 3-OH (6.9 %) and iso-C 11 : 0 (5.8 %), while the fatty acids of L. xinjiangensis RCML-52 T were mainly composed of iso-C 16 : 0 (32.3 %), iso-C 15 : 0 (20.8 %), iso-C 17 : 1 v9c (20.7 %) and iso-C 17 : 0 (7.0 %) ( Table 2 ). The major respiratory quinone of strain 9NM-14 T was ubquinone 8 (Q-8), which was consistent with other members of the genus Lysobacter. The polar lipids of strain 9NM-14 T consisted of phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol, an unidentified aminolipid and five unidentified phospholipids (Fig. S3) . The DNA G+C content of strain 9NM-14 T was 70.7±0.1 mol%, which was different to that of L. xinjiangensis RCML-52 T (69.7 mol%) and L. bugurensis ZLD-29 T (68.2 mol%) ( Table 2) . Therefore, on the basis of the data presented, we propose that strain 9NM-14 T should be considered to represent a novel species of the genus Lysobacter, for which the name Lysobacter mobilis sp. nov. is proposed.
Description of Lysobacter mobilis sp. nov.
Lysobacter mobilis (mo'bi.lis. L. masc. adj. mobilis motile).
Cells are Gram-stain-negative, aerobic, oxidase-negative, catalase-positive, motile by means of a single polar flagellum, and rod-shaped (0.4-0.660.8-1.0 mm). After 4 days at 30 u C on R2A agar, colonies are yellow, convex, smooth, circular, transparent and 1-2 mm in diameter. Growth occurs on R2A agar, but not on TSA, NA, or halfstrength MB agar. Growth occurs at 15-37 u C (optimum, 28-30 u C), pH 6.0-8.0 (optimum, pH 7.0) and 0-0.5 % NaCl (w/v) (optimum growth occurs in the absence of NaCl). Negative for urease, b-galactosidase, arginine dihydrolase and indole production. p-hydroxyphenylacetic acid, capric acid, adipic acid, methyl pyruvate, L-lactic acid, citric acid, citrate, a-ketoglutaric acid, malic acid, bromosuccinic acid, c-aminobutryric acid, a-hydroxybutyric acid, a-ketobutyric acid, propionic acid, acetic acid and formic acid. Major cellular fatty acids are iso-C 17 : 1 v9c, iso-C 15 : 0 , iso-C17 : 0, iso-C 16 : 0 , iso-C 11 : 0 3-OH 
